Abstract. The innovative practice projects for training college students should play an important role in promoting them to think about the complex engineering problems. With a project "To improve the dissolution rate of helicid using electrospun medicated nanofibers" as an example, a series of different kinds of complex engineering problems have been refined. These problems include those about a series of factors that would be encountered during the preparation of working solution for electrospinning; problem about the systematic optimization and selection of operational parameters for a smooth and robust electrospinning process; those comprising multiple steps jointly for characterizing the resultant products; and those associated with a series of social concerns and also the patients' application. These complex engineering problems should be vivid teaching materials for the students, which can be utilized to foster their practice interests, to improve their innovative and engineering capabilities.
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Background
Today in higher schools in China, many innovative practice projects have been proposed and proved for college students. The completions of these projects should not only act to teach them to do some practices about industrial productions or scientific experiments, but also should play an important role in promoting them to think about the engineering problems during the practice processes. Provided their thoughts can be poured with the integration of practice and knowledge learned at the classroom, their capability should be expanded very quickly. Often, different kinds of complex engineering problems can be refined from their practices, which in turn can be further exploited as vivid teaching materials for fostering their innovation capability.
Engineering is quite different from science. Scientists try to understand nature. Engineers try to make things that do not exist in nature and to solve problem in routine life. Engineers stress innovation and invention. To embody an invention the engineer must put his idea in concrete terms, and design something that people can use [1] . The formation of idea, the treated terms, and also the useful products are all associated with a series of engineering issues. Engineering is the application of mathematics, as well as scientific, economic, social, and practical knowledge in order to invent, innovate, design, build, maintain, research, and improve structures, machines, tools, systems, components, materials, processes, solutions, and organizations. Correspondingly, the highlights in engineering education in school should be the applications of knowledge taught in the classrooms in resolving complex engineering problems during the practice processes. Based on this concept, an innovative practice project financially supported by University of Shanghai for Science and Technology is explored as an example to analyize the hidden complex problems.
The project, "To improve the dissolution rate of helicid using electrospun medicated nanofibers", was aimed to invent a new nanomaterial and finished by six college students at their third grade year.
The nanomaterials were in the forms of nanofibers, which could be utilized to promote the fast dissolution of poorly water-soluble drug, one of the long-existing challenges in pharmaceutics. The whole practices of project comprised four steps, as shown in Fig. 1 . These steps start from the preparation of electrospinnable working solution, to the implementation of electrospinning, to the systematic analyses of the resultant medicated nanofibers, and finally to the potential commercial applications for the patients. Figure 1 . A project about innovative practice of college student, which starts from solving the dissolution of poorly water-soluble raw drug particles to the real application of advanced nanomaterials for enhancing its fast dissolution rate.
Complex Engineering Problem with a Series of Factors that Restrict Each Other
It seems a very easy thing to prepare solution for electrospinning, but the opposite is true. Numerous failures have resulted from lacking a suitable electrospinnable solution. For preparing the drug-polymer co-dissolved solutions with enough drug concentrations and filament-forming property, a series of factors need to be considered systematically [2] [3] [4] [5] [6] [7] . A typical complex engineering problem about several key factors that would be encountered during the preparation of working solution for electrospinning is shown in Fig. 2 . These key factors may restrict each other and make the engineering problems even complicated. For example, the model drug helicid is not soluble in the routine organic solvent such as methanol, ethanol, acetone and chloroform. It is soluble in N,N-dimethylacetamide (DMAc). However, DMAc has a high boiling point of 168 o C, which means that it is not suitable for preparing working solution because the polymer matrix polyvinylpyrrolidone (PVP) can not be electrospun into nanofibers [8] [9] [10] [11] [12] . This complex problem was resolved by trying a series of mixed solvents of ethanol and DMAc for meeting both enough helicid concentration and electrospinnability of PVP.
Figure 2.
A typical complex engineering problem about a series of factors that would be encountered during the preparation of working solution for electrospinning.
Complex Engineering Problem with Systematic Optimization and Selection
The education about advanced technologies comprises one of the most important tasks in high school, which can effectively serve as the foundation for engineering education. During the implementation of an advanced technology, there are often a series of parameters that need to be optimized for a successful process and also for the products with high quality. Here for a smooth and robust electrospinning process, a typical complex engineering problem can be concluded as Fig. 3 . The systematic optimization and selection of operational parameters at least include the properties of working fluid (such as conductivity, viscosity and surface tension) and electrospinning operational conditions (including applied voltage, nozzle-to-collector distance, pumping fluid flow rates of working fluid and other auxiliary conditions) [13] [14] [15] [16] [17] . Sometime, the environmental situations such as temperature and humidity should also be taken into consideration [18] . 
Complex Engineering Problem Comprising Multiple Steps Jointly
Some complex engineering problems need to be treated in a systematic way, some others need to be solved through their balances of the associated multiple factors. However, the solutions of some complex engineering problems come from the jointly treatments of multiple steps. A typical complex engineering problem comprises multiple steps jointly for characterizing the resultant products is shown in Fig. 4 . A series of modern analysis methods (including morphology and structure observation methods, protocols for characterizing physical forms and compatibility between the related components, and measures for detecting the designed functional performances) can be combined together for finishing this complex job [19] [20] [21] [22] [23] [24] [25] [26] . 
Complex Engineering Problem with a Series of Social Concerns
The discipline of engineering is extremely broad and encompasses a range of more specialized fields of engineering, each with a more specific emphasis on particular areas of applied science, technology and types of application. The complex engineering problems also include those have a close relationship with the issues of economic, social, environment and sustainable development. A typical complex engineering problem for further developing solid drug dosage forms for the patients using the as-prepared medicated nanofibers are tightly associated with a series of social concerns, particularly with the patients' feelings. This is concluded as Fig. 5 . The convenience, the safety and also the efficacious delivery of the drug are all needed to be considered this complex problem. Figure 5 . A typical complex engineering problem associated with a series of social concerns and also the patients' application.
Summary
A series of complex engineering problems have been refined form an innovation practice project for college students, whose title is "to improve the dissolution rate of helicid using electrospun medicated nanofibers". These problems include those about a series of factors that would be encountered during the preparation of working solution for electrospinning; problems about the systematic optimization and selection of operational parameters for a smooth and robust electrospinning process; problems comprising multiple steps jointly for characterizing the resultant products; and those associated with a series of social concerns and also the patients' application. The combination of these complex engineering problems with the innovation practice should provide the students excellent teaching materials, by which their practice interests can be enhanced and their innovative engineering ability of treating complex problems can be improved.
